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(57) ABSTRACT

Disclosed are a method for analyzing chemical profiles of
components from a herbal medicine product. Components
may include quinone (including rhein, sennoside A and/or
aloe-emodin), stilbene containing resveratroloside, flavone
including baicalin, and/or alkaloid including berberine and/or
palmatine. The method includes steps of: (a) respectively
chromatographing a methanol extract of product and standard
(s) corresponding to the component(s) using HPLC; (b) com-
paring HPL.C chromatogram of extract and standard(s); and
(c) analyzing the chemical profiles of the product from the
comparison results.

17 Claims, 4 Drawing Sheets
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1
CHEMICAL PROFILE OF DETECTING
BIOACTIVE COMPONENTS OF QUINONES,
STILBENES, FLAVONES AND ALKALOIDS

CROSS-REFERENCE TO RELATED
APPLICATION AND CLAIM OF PRIORITY

The application claims the benefit of Taiwan Patent Appli-
cation No. 100122952, filed on Jun. 29, 2011, in the Taiwan
Intellectual Property Office, the disclosures of which are
incorporated herein in their entirety by reference.

FIELD OF THE INVENTION

The present invention relates to a chemical profile of the
bioactive components. In particular, the present invention
relates to a chemical profile of detecting the bioactive com-
ponents of quinones, stibenes, flavones and alkaloids.

BACKGROUND OF THE INVENTION

Rheum palmatum is a herbaceous perennial of the genus
Rheum in the family Polygonaceae, and it is usually used as a
laxative and dampness-drying drug in the Chinese medicine.
The rhizomes of R. palmatum contain quinones, such as emo-
din and rhein, etc., which thus are used as the pharmaceutical
components for weight-losing and slimming. While the
leaves of R. palmatum contain senna fructus. The active com-
pounds in R. palmatum includes sennoside B, sennoside A,
aloe-emodin, emodin and chrysophanol, etc.

Scutellaria baicalensis is a herbaceous perennial of the
genus Scutellaria in the family Lamiaceae, and its root has
effects, such as heat-clearing and dampness-drying, laxity
and detoxification, hemostasia, and anti-abortion, as well as
in the treatment of upper respiratory tract infection and gas-
troenteritis, in the Chinese medicine pharmacology. The
active compounds of' S. baicalensis include baicalin, oroxylin
A-glucuronide, wogonin-7-O-glucuronide, baicalein, wogo-
nin and oroxylin A, etc.

Coptidis rhizome is a herbaceous perennial of the genus
Coptidis in the family Ranunculaceae, and it can be used in
treating heat-dampness on stomach and intestines, and diar-
rhea and emesis. The rhizomes of C. rhizome contain ber-
berine. The hydrochloride form of berberine has been used in
treating bacterial dysentery and gastroenteritis. Palmatine,
which is further extracted from C. rhizome, is used in treating
jaundice, dysentery, hypertension, inflammation, and hepatic
diseases, etc. The active compounds of C. rhizome include
berberine, columbamine, jatrorrhizine, epiberberine, cop-
tisine and palmatine, etc.

The most famous Chinese medicinal complex formula
containing R. palmatum, S. baicalensis and C. rhizome is
San-Huang-Xie-Xin-Tang (SHXXT), which has the func-
tions of laxity and dampness-drying and is used in mainly
treating diseases such as low stamina and hematemesis, etc.
In addition, SHXXT also has effects on anti-inflammation,
anti-hypertension, anti-cancer, anti-virus and enteroprotec-
tion. However, since SHXXT is a Chinese medicinal complex
formula and its components are complicated, the quality of
SHXXT is difficult to be controlled. Furthermore, the tech-
nology, which would be announced to examine or determine
the Chinese medicinal complex formula, the Chinese medici-
nal single formula or the healthcare food containing R. pal-
matum, S. baicalensis and C. rhizome does not appear in the
market. Therefore, the chemical profile of the Chinese medi-
cine products obtained by quickly and efficiently analyzing
and determining the Chinese medicine products would be the
powerful detection tool.
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It is therefore attempted by the applicant to deal with the
above situation encountered in the prior art.

SUMMARY OF THE INVENTION

In the present invention, four groups of compounds (also
nominated as bioactive components), including quinones,
stilbenes, flavones and alkaloids, are selected to be the quality
control standard for the products such as Chinese medicinal
complex formulas, single formulas, food and healthcare food,
etc. In particular, rhein (4,5-dihydroxy-9,10-dioxo-9,10-di-
hydroanthracene-2-carboxylic acid, formula I), sennoside A
((9R)-9-[(9R)-2-carboxy-4-hydroxy-10-ox0-5-[(2S,3R,4S,
5S,6R)-3.4,5-trihydroxy-6(hydroxymethyl)oxan-2-yl]oxy-
9H-anthracen-9-yl]-4-hydroxy-10-ox0-5-[(2S,3R.48S,5S,
6R)-3,4,5-trihydroxy-6-(hydroxymethyl)oxan-2-ylJoxy-9H-
anthracene-2-carboxylic acid, formula II) and aloe-emodin
(1,8-dihydroxy-3-(hydroxymethyl)anthracene-9,10-dione,
formula I1I) in the quinone, resveratroloside ((2R,3S,4R,5R,
6S,E)-2-(4-(3,5-dihydroxystyryl)phenoxy)-6-(hydroxym-
ethyl)-tetrahydro-2H-pyran-3,4,5-triol, formula IV) in the
stilbene, baicalin ((28,35,4S,5R,68)-6-(5,6-dihydroxy-4-
ox0-2-phenyl-4H-chromen-7-yloxy)-3,4,5-trihydroxytet-
rahydro-2H-pyran-2-carboxylic acid, formula V) in the fla-
vone, and berberine (9,10-dimethoxy-5,6-dihydro[1,3]
dioxolo[4,5-g]isoquino[3,2-a]isoquinolin-7-ium,  formula
VI) and palmatine (2,3,9,10-tetramethoxy-5,6-dihydroiso-
quinolino[2,1-blisoquinolin-7-ium, formula VII) in the alka-
loid are selected to be the detection targets. The chemical
structures of formulas I to VII are shown as follows.

Formula I
OH (¢] OH
‘ I COOH
(0]
Formula IT
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Formula ITT
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The detection technology of the present invention can be
used to detect the complex formula medicines containing R.
palmatum, S. Baicalensis and/or C. rhizome, the single for-
mula medicines containing R. palmatum, S. Baicalensis or C.
rhizome, or whether at least one of the aforementioned four
groups of compounds or at least one of the aforementioned
seven specific components are represented in other Chinese
medicinal samples. Furthermore, the ratio of these groups of
compounds or the specific components in the complex for-
mula medicines, the single formula medicines or the samples
are detected.
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Therefore, the present invention provides a method for
analyzing a chemical profile of a compound in a product. The
compound contains at least one ingredient, including rhein,
sennoside A, aloe-emodin, resveratroloside, baicalin, ber-
berine and/or palmatine. The method includes steps of: (a)
chromatographing a methanol extract of the product and a
standard corresponding to the compound; (b) comparing a
first high performance liquid chromatography (HPLC) chro-
matogram of the methanol extract and a second HPLC chro-
matogram of the standard; (¢) determining the product
including R. palmatum when at least one first signal respond-
ing to rhein, sennoside A, aloe-emodin and/or resveratrolo-
side appears in the first HPL.C chromatogram; (d) determin-
ing the product including S. baicalensis when a second signal
responding to baicalin appears in the first HPLC chromato-
gram; and (e) determining the product including C. rhizome
when a third signal responding to berberine and/or palmatine
appears in the first HPLC chromatogram.

The prevent invention further provides a method for ana-
lyzing a chemical profile of a compound in a product. The
types of the compound includes quinone, stibene, flavone
and/or alkaloid. The method includes steps of: (a) respec-
tively chromatographing a methanol extract of the product
and a standard corresponding to the compound using HPL.C;
(b) comparing a first HPL.C chromatogram of the methanol
extract with a second HPL.C chromatogram of the standard;
and (c) analyzing the chemical profile of the product accord-
ing to a result of the step (b).

Preferably, the method further includes a step (a0) of
extracting the product with a methanol solution to obtain the
methanol extract, wherein the methanol solution has a con-
centration between 50% and 100%, and the product over the
methanol solution has a weight/volume ratio of 1:1.

Preferably, step (b) further comprises a step (b1) of com-
paring the at least one first peak represented in the first HPL.C
chromatogram with the at least one second peak represented
in the second HPL.C chromatogram.

Preferably, the step (b) further comprises a step (b1) of
comparing the at least one first retention time represented in
the first HPL.C chromatogram with the at least one second
retention time represented in the second HPLC chromato-
gram.

The product originates from a botanical plant being
selected from R. palmatum, S. baicalensis and/or C. rhizome.
Preferably, the product includes 1~3 parts by weight of R.
palmatum, 0.5~1.5 parts by weight of S. baicalensis and
0.5~1.5 parts by weight of C. rhizome. Alternatively, R. pal-
matum, S. baicalensis and C. rhizome have a weight ratio of
2:1:1. In addition, the product includes the dried rhizomes of
R. palmatum and C. rhizome and the dried root of S. baicalen-
Sis.

The above objectives and advantages of the present inven-
tion will become more readily apparent to those ordinarily
skilled in the art after reviewing the following detailed
descriptions and accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 depicts the HPLC chromatogram of SHXXT in
comparison with those of seven compounds (formulas I to
VII), wherein SHXXT represents the signals of seven com-
pounds (formulas I to VII).

FIG. 2 depicts the HPL.C chromatogram of R. palmatum
single formula, which represents the absorption peaks of
rhein (formula I), sennoside A (formula II), aloe-emodin (for-
mula III) and resveratroloside (formula IV).
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FIG. 3 depicts the HPLC chromatogram of S. baicalensis
single formula, which represents the absorption peak of
baicalin (formula V).
FIG. 4 depicts the HPLC chromatogram of C. rhizome
single formula, which represents the absorption peaks of ber-
berine (formula V1) and palmatine (formula VII).

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

The present invention will now be described more specifi-
cally with reference to the following Embodiments. It is to be
noted that the following descriptions of preferred Embodi-
ments of this invention are presented herein for purpose of
illustration and description only; it is not intended to be
exhaustive or to be limited to the precise form disclosed.

1. Safety of San-Huang-Xie-Xin-Tang (SHXXT) in Ani-
mal Model

The most common side effect of SHXXT in clinic is enter-
orrhea, and SHXXT’s safety should be considered for long
term usage. This experiment was made on studying whether
mice who were administrated different SHXXT formulation
gained enterorrhea, so as to evaluate the feasibility of admin-
istrating SHXXT for long term usage. Experimental mice
were C57BL/6 strain with about 30 g body weight, and the
actual body weight of each mice was recorded at the begin-
ning. SHXXT (9 mg/30 g body weight/day) was fed to mice
at week 1, and the body weight was recorded every day.
SHXXT was not fed to the mice of the control group. Please
refer to Table 1, the excrement of mice which was fed formu-
lation 3 (SHXXT 3) at week 1 mainly was solid, and the body
weight did not significantly reduced. SHXXT of double dose
(18 mg/30 g body weight/day) was fed to mice at week 2, and
the body weight was recorded every day. Similarly, the sig-
nificantly reduced body weight was not found, and the sig-
nificantly soft stools or liquefied enterorrhea were not found.
Therefore, SHXXT with different formulations did not result
in the decrease of body weight for long term usage, did not
result in the side effect such as dysentery, and could be the
Chinese medicinal complex formula with safety.
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for 15 minutes to withdraw the precipitates. The supernatant
behind centrifugation was concentrated, dried and stored at
-4° C., and this product is the methanol extract of SHXXT.

If the other Chinese medicinal single formulas containing
R. palmatum, S. Baicalensis or C. rhizome or Chinese medici-
nal complex formulas containing the combination of R. pal-
matum, S. Baicalensis and/or C. rhizome were the material,
the preparation of the methanol extract also was made accord-
ing to the aforementioned similar procedure. In addition, R.
palmatum dried rhizome was used, S. Baicalensis dried root
wad used, and C. rhizome dried rhizome was used. The parts
by weight of R. palmatum, S. Baicalensis and C. rhizome
were ranged at 1~3, 0.5~1.5 and 0.5~1.5, respectively. The
preferred concentration of methanol solution was ranged
50% to 100%. The skilled person in the art can formulate the
SHXXT methanol extract by adjusting the ratio of the parts by
weight of three herbals and the concentration of methanol
solution depending on the experiment requirements.

II1. High Performance Liquid Chromatography of SHXXT

The HPLC equipment used in this experiment was fabri-
cated by the following apparatuses purchased from Shi-
madzu, Kyoto Japan, including the systematic controller
(LC-10AVP HPLC system), the quaternary bump (LC-
10AT), the on-line degasser (DGU-14A), the auto-sampler
(SIL-10AD), and the photodiode array detector (SPD-
M10A). The chromatography column was Poroshell 120 SB-
C18 HPLC column (5 um, 150 mmx4.6 mm 1.D., Agilent
Technologies, Inc., U.S.A.). The injection volume of sample
was 10 pl.

The mobile phase was prepared by mixing acetonitrile
(solvent A) with 4 mM ammonium acetate (solvent B, pH
value being adjusted to 3.5 using formic acid). Flow rate of
column was 0.6 ml/min, column temperature was ambient
temperature, and the detection wavelength was 254 nm. The
retention time of the respective independent absorption peaks
was compared with that of the standard, and the result was the
identification basis for the chemical profile of SHXXT. Gra-
dients of elution sequentially were 22% A to 24% A for 0.01
to 3 minutes, 24% A to 25% A for 3 to 9 minutes, 25% A to
26% A for 9 to 10 minutes, 26% A to 50% A for 10 to 14
minutes, 50% A to 51% A for 14 to 21 minutes, 51% A to
52.5% A for 21 to 25 minutes and 52.5% A to 60% A for 25 to

TABLE 1 30 minutes. The skilled person in the art can adjust time of
gradient elution and the concentration of the corresponding
Mouse Weight (g)/week Weight change (&) . solvent A depending on the experiment requirements.
At the beginning, seven standards (formulas I to VII)
Group No. Week 0 Week 1 Week2 Week 0~1 Week 0~2 . o .
respectively were processed the qualitative analysis to deter-
Control 1 319 313 31.1 -0.6 -0.85 mine the retention time of each compound, and then HPL.C
2 31.2 303 300 -0.9 -1.25 was performed on the methanol extract of SHXXT to deter-
SHXXT1 i ;?'é gg'g 3(1).431 :?gé _8&2 0 mine the retention time of each independent absorption peaks
3 313 310 310 ~032 ~0.37 of SHXXT. By the comparison with the standards, the HPLC
SHXXT 2 1 28.8 282 268 -0.62 -2.02 chromatogram of SHXXT methanol extract and seven stan-
2 303 302 298 -0.17 -0.52 dards were obtained and shown in FIG. 1 and retention time
3 274 2.7 278 0-23 0-33 thereof was listed in Table 2
SHXXT 3 1 30.3 297 294 -0.6 -0.9 :
2 30.2 301 294 -0.11 -0.81 55
3 3012 307 305 0.58 0.38 TABLE 2
. Retention time of seven compounds in the methanol extract of SHXXT
1. Preparation of Methanol Extract of SHXXT
In the present experiment, SHXXT powder including R. Compound Chemical formula ~ Retention time (Min)
palmatum, S. baicalensis and C. rhizome is used as the mate- 60 N .
. esveratroloside v 4.5
rial to be extracted to afford the SHXXT extract, and R. Sennoside A it 50
palmatum, S. baicalensis and C. rhizome have a weight ratio Baicalin v 9.2
of dried materials of 2:1:1. At first, dried SHXXT powder (20 Palfgat}ﬂe VI 204
g) was added in 50% methanol solution at a ratio (weight/ ?;reiznne \;I ;?é
volume)of 1:1 and sonicated for 30 minutes. The mixture was 65 Aloe-emodin I 550

filtered with filter paper, and the supernatant after filtration
was harvested. The supernatant was centrifuged at 3,000 rpm
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IV. HPLC of R. palmatum, S. baicalensis and C. rhizome

According to the aforementioned extraction method and
HPLC assay, R. palmatum methanol extract, S. Baicalensis
methanol extract and C. rhizome methanol extracts respec-
tively were prepared on the basis of the components of single
formula, i.e. R. palmatum, S. baicalensis and C. rhizome, of
SHXXT. The aforementioned three methanol extracts respec-
tively were processed using HPLC to determine the retention
time of the absorption peaks of three methanol extracts. The
absorption peaks of three methanol extracts were compared
with those of the above seven standards, alternatively, the
retention time of three methanol extracts were compared with
those of the above seven standards, and whether any standard
was contained in three methanol extracts was determined.
Please refer to FI1G. 2, the HPLC chromatogram of R. palma-
tum sequentially showed the absorption peaks of formulas IV,
II, T and 111, indicating that R. palmatum methanol extract
contained resveratroloside, sennoside A, rhein and aloe-emo-
din. Please refer to FIG. 3, similarly, the HPLC chromato-
gram of S. baicalensis showed the absorption peak of formula
V, indicating that S. baicalensis methanol extract contained
baicalin. It was known from FIG. 4 that C. rhizome methanol
extract contained berberine and palmatine.

In addition, since seven standards respectively had the
specific absorption peaks, the standards of rhein, sennoside A
and aloe-emodin could be mixed as a quinone compound (or
named as a quinone standard), the standard of resveratrolo-
side was defined as a stilbene compound (or named as a
stilbene standard), the standard of baicalin was defined as a
flavone compound (or named as a flavone standard), and the
standards of berberine and palmatine were mixed as an alka-
loid compound (or named as an alkaloid standard). The
SHXXT complex formula, R. palmatum single formula, S.
baicalensis single formula, C. rhizome single formula or their
complex formulas were processed using the methanol extrac-
tion. The aforementioned extracts and the quinone standard,
the stilbene standard, the flavone standard or the alkaloid
standard were processed using HPL.C chromatography, and
their absorption peaks and the retention time were compared
to identify the respective components in SHXXT, the single
formula or the complex formula, so that their chemical profile
analyses were done.

Therefore, in the present invention, the HPL.C technology
in combination with the photodiode array detector was used
to detect whether the products such as Chinese medicinal
signal formula or complex formula contain the bioactive
components such as quinones, stilbenes, flavones or alka-
loids, so that the chemical profiles of the products can be
established.

While the invention has been described in terms of what is
presently considered to be the most practical and preferred
Embodiments, it is to be understood that the invention needs
not be limited to the disclosed Embodiments. On the contrary,
it is intended to cover various modifications and similar
arrangements included within the spirit and scope of the
appended claims, which are to be accorded with the broadest
interpretation so as to encompass all such modifications and
similar structures.

What is claimed is:

1. A method for analyzing a chemical profile of a com-
pound in a product, wherein the compound comprises a sen-
noside A, a resveratroloside having a structural formula of
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HO

OH

and at least one component selected from the group con-
sisting of a rhein, an aloe-emodin, a baicalin, a ber-
berine, a palmatine and a combination thereof, and the
product originates from a botanical plant being selected
from the group consisting of a Rheum palmatum, a
Scutellaria baicalensis, a Coptidis rhizome and a com-
bination thereof, the method comprising steps of:

(a) chromatographing a methanol extract of the product
and a standard corresponding to the compound;

(b) comparing a first high performance liquid chromatog-
raphy (HPLC) chromatogram of the methanol extract
with a second HPLC chromatogram of the standard;

(c) determining the product comprising the Rheum palma-
tum two first signals respond to the sennoside A and the
resveratroloside appearing in the first HPL.C chromato-
gram;

(d) determining the product comprising the Scutellaria
baicalensis when a second signal responding to the
baicalin appears in the first HPL.C chromatogram; and

(e) determining the product comprising the Coptidis rhi-
zome when a third signal responding to at least one ofthe
berberine and palmatine appears in the first HPL.C chro-
matogram.

2. The method according to claim 1, wherein the rhein, the

sennoside A and the aloe-emodin belong to a quinone.

3. The method according to claim 1, wherein the resvera-
troloside belongs to a stilbene.

4. The method according to claim 1, wherein the baicalin
belongs to a flavone.

5. The method according to claim 1, wherein the berberine
and the palmatine belong to an alkaloid.

6. A method for analyzing a chemical profile of a com-
pound in a product, wherein the compound comprises a res-
veratroloside having

a structural formula of

HO

x

OH

and at least one component being selected from the group
consisting of a quinone, a flavone, an alkaloid and a combi-
nation thereof, the quinone is selected from the group con-
sisting of a rhein, a sennoside A, an aloe-emodin and a com-
bination thereof, the flavone is a baicalin, and the alkaloid is
at least one of a berberine and a palmatine, wherein the
product originates from a botanical plant being selected from
the group consisting of a Rheum palmatum, a Scutellaria
baicalensis, a Coptidis rhizome and a combination thereof,
the method comprising steps of:
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(a) respectively chromatographing a methanol extract of
the product and a standard corresponding to the com-
pound using a high performance liquid chromatography
(HPLC),

(b) comparing a first HPL.C chromatogram of the methanol
extract with a second HPL.C chromatogram of the stan-
dard; and

(c) analyzing the chemical profile of the product according
to a result of the step (b).

7. The method according to claim 6, wherein the product
comprises 1 to 3 parts by weight of the Rheum palmatum, 0.5
to 1.5 parts by weight of the Scutellaria baicalensis, and 0.5
to 1.5 parts by weight of the Coptidis rhizome.

8. The method according to claim 7, wherein the R. pal-
matum, the S. baicalensis and the C. rhizome have a weight
ratio of 2:1:1.

9. The method according to claim 6, wherein the R. pal-
matum is a dried rhizome.

10. The method according to claim 6, wherein the S.
baicalensis is a dried root.

11. The method according to claim 6, wherein the C. rhi-
zome is a dried rhizome.

12. The method according to claim 6 further comprising a
step (a0) of extracting the product with a methanol solution to
obtain the methanol extract, wherein the methanol solution
has a concentration between 50% and 100%, and the product
over the methanol solution has a weight/volume ratio of 1:1.

13. The method according to claim 6, wherein the first
HPLC chromatogram represents at least one first peak, the
second HPLC chromatogram represents at least one second
peak, and the step (b) further comprises a step (b1) of com-
paring the at least one first peak with the at least one second
peak.

14. The method according to claim 6, wherein the first
HPLC chromatogram represents at least one first retention
time, the second HPL.C chromatogram represents at least one
second retention time, and the step (b) further comprises a
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step (b1)of comparing the at least one first retention time with
the at least one second retention time.

15. A method for analyzing a chemical profile of a com-
pound in a product, wherein the product originates from a
Rheum palmatum and at least one botanical plant of a Scutel-
laria baicalensis and a Coptidis rhizome, and the compound
comprises a sennoside A and a resveratroloside having a
structural formula of

HO

AN

OH

the method comprising steps of:

(a) chromatographing a methanol extract of the product
and a standard corresponding to the compound;

(b) comparing a first high performance liquid chromatog-
raphy (HPLC) chromatogram of the methanol extract
with a second HPLC chromatogram of the standard; and

(c) determining the product comprising the Rheum palma-
tum when two first signals respond to the sennoside A
and the resveratroloside appearing in the first HPLC
chromatogram.

16. The method according to claim 15, wherein the com-
pound further comprises at least one of a rhein and an aloe-
emodin.

17. The method according to claim 16, wherein the product
is determined to comprise the Rheum palmatum when two
first signals respond to the sennoside A and the resveratrolo-
side, and at least one second signal respond to at least one of
the rhein and the aloe-emodin appearing in the first HPL.C
chromatogram.



